Research projects collapse for a variety of reasons: for example, recruitment problems, sloppy designs, low power, or poor data management. This confessional tale reports on a failed study of the use of exercise and manual therapies for rheumatoid arthritis, solidly established in a quantitative paradigm. This research was an attempt to investigate whether adding a course of manual therapy or water exercise to existing care regimens influenced quality-of-life domains such as mobility, dexterity, and pain in people with rheumatoid arthritis. The study collapsed. The author reports her reflections on the research process and what happens to researchers and participants when studies go awry. This case addresses issues of the personal investments of the researcher, the ethical treatment of participants, the anxieties and pressures of completing a PhD, and the lack of visibility of studies with nonsignificant findings.
There is a tendency in medicine and social sciences to report only successful studies. Studies with few participants, inconclusive results, or low power are unlikely to be accepted for publication. Journal editors usually prefer to fill their pages with reports of scientific success, such as clinical trials with clear-cut, statistically significant results, adequate power, and favorable cost-benefit analyses. It is my contention that the reporting of failed studies is important because many useful (and painful) lessons arise from mistakes.
If a study failed because participants became worse or were injured, then to repeat such a study would be unethical. When such failed studies are not published or discussed, researchers, in ignorance, may repeat mistakes, which can have ethical implications. Exploration of a failed study may unearth suggestions about how to do research better. As Sparkes (2002) put it, "An experience that might initially be viewed as a researcher's nightmare is redefined as a useful resource for raising questions about ethical practice" (p. 58). Sparkes was writing about qualitative research, but his observation holds equally well for quantitative studies.
It is easy to understand why failed studies are rarely published. Studies with nonsignificant or inconclusive results do not appear to advance knowledge; any conclusions drawn on such data sound rather like "I don't know." Indecision does not make great copy. Researchers desire to pioneer successful, ground-breaking research and would like to be known and respected for their scientific achievements. Hence, many researchers prefer to withhold their failures from the literature, but if there is something to be learned from them, perhaps these difficulties should be reported.
Failed research consumes time, money, and personal expenditures, resources that would be wasted if repeated in future studies. It is important that research funds are allocated for the studies most likely to increase our knowledge. If reports of failed studies were accessible to researchers during the design and developmental stages of new projects, pitfalls might be avoided. When a failed funded study is disregarded or not even reported and the lessons that arise from it are overlooked, then any research grant awarded has returned less, educationally and scientifically, than the value of the investment.
RATIONALE FOR THE STUDY
Rheumatoid arthritis (RA) has a worldwide distribution and involves people of all ethnic groups. Depending on the stringency of the diagnostic criteria used in population-based studies, lifetime prevalence estimates vary between 0.3% and 1.5% of the North American adult population (Fife, 1997) . RA is approximately three times more prevalent in women than men, and in men and women, the prevalence of RA increases with age (American College of Rheumatology, 2003) . Although there is evidence that exercise and manual therapies are popular among those with RA, there is only limited evidence to support the use of these complementary therapies. This research was an attempt to address the following question: If people with rheumatoid arthritis add a course of manual therapy or water exercise to their existing care regimens, how will this intervention influence qualityof-life domains such as mobility, dexterity, and pain?
Little is known about the effects of physical and manual therapies on joints, whether healthy or altered by arthritic disease. Physical and manual therapies are aimed at redressing the physical effects of arthritides. For example, passive joint mobilization and rangeof-motion exercises are undertaken with the same aim: to increase the range of motion available at a joint. These therapies seem sensible approaches to arthritis, but there is little evidence to validate them.
Animal studies have shed some light on the subject. Hallas et al. (1997) injected methylated bovine serum albumin (m-BSA) into the knees and ankles of rats to induce an autoimmune-like response that degraded articular (hyaline) cartilage, simulating rheumatoid arthritis. The rats were divided into three groups, and arthritis was induced in the hind limbs of the rats in two groups. To account for injection trauma to the joints as a confounding factor, normal saline was injected into the knees and ankles of rats in the control group. Rats in one of the arthritis groups were treated with manual therapy (active resisted motion and passive stretching of the hind limbs, sustained for 10 seconds, repeated 10 times) and exercise (5 minutes running on an exercise wheel) five times per week for 23 sessions. Rats with arthritis that received manual therapy and exercise scored better on a range of physical measures than the untreated rats. Mean ankle and knee circumference (swelling) was less in the treated group than in the untreated group, and at the knee, these differences were statistically significant (p < .01). Mean stride length of the treated rats approximated that of the control group and was significantly longer than that of the rats in the untreated group. Although these results are not automatically applicable to the human situation, they suggest that manual therapy and exercise may be useful to redress some pathophysiological changes induced by articular cartilage destruction. Because all treated rats received a combination of manual therapy and exercise, it is impossible to draw conclusions about the relative efficacy of these therapies. Vilensky (1998) argued, consistent with Melzack and Wall's (1965) gate control theory of pain, that "physical stimuli such as superficial or deep heat, massage, and range-ofmotion exercise reduce pain because cutaneous afferent impulses inhibit transmission of articular nociceptive impulses in the spinal cord" (p. 180). Logically, spinal interneuronal inhibition of pain transmission should occur following the stimulation of healthy and diseased joints alike. It seems unlikely that arthritis would dampen or enhance the inhibitory process when joint sensation remains intact (i.e., not neuropathic arthritis).
Mechanisms of Action
Synovial fluid of healthy joints contains high concentrations of hyaluronic acid, which is important for joint lubrication and maintaining the viscosity of joint fluid (Ogston & Stanier, 1953) . Hyaluronic acid concentrations are lower in the synovial fluid of joints affected by RA than in healthy joints (Balazs, Watson, Duff, & Roseman, 1967) . Pitsilledes, Skerry, and Edwards (1999) demonstrated the importance of movement and loading on joint function in mammals. They surgically immobilized the left hock joints of five female Welsh mountain sheep using internal fixation that prevented both loading and articulation of the joints for 12 weeks. The sheep were sacrificed, and synovial fluid samples were aspirated from both the left (immobilized) and right (control) hock joints. The joints were dissected, and samples of synovial membrane were collected from the anterior and posterior compartments of all joints. Synovial fluid samples were assayed to determine the concentration of hyaluronic acid, and synovial tissue samples were analyzed, using cellular staining and microdensitometry scanning, for evidence of enzyme activity (nonspecific esterase and uridine diphosphoglucose dyhydrogenase) essential for hyaluronic acid formation. In the immobilized joints, hyaluronic acid concentrations were significantly decreased, and evidence of enzyme activity was also lower than in the corresponding controls. Pitsillides et al. suggested that joint homeostatic mechanisms for the production of hyaluronic acid are controlled by mechanoreceptors. Despite the obvious limitations of applying a study on the healthy joints of animals to humans with arthritis, it is plausible that physical and manual therapies that mechanically stress joints (e.g., walking in water, passive joint mobilization) may contribute to improved joint function through the production of hyaluronic acid.
Allied medical, complementary, and alternative therapies including physical and manual therapies are often used by people with arthritis (Ramsey, Spencer, Topoloski, Belza, & Patrick, 2001; Rao, Kroenke, Mihaliak, Grambow, & Weinberger, 2003; Rao et al., 1999) and may sometimes be recommended by rheumatologists and other medical personnel (Panush, 1997) . Physical and manual therapies may be broadly divided into two types: active therapies, in which the client takes a driving role, and passive therapies, in which the therapy cannot proceed unless driven by a therapist.
Active therapies: Exercise. In Sobel and Klein's (1989) survey of 1,051 people with any types of arthritis, exercise was consistently reported as the intervention that individuals found to work best to manage arthritis. Water exercise received particularly strong endorsement. Arthritis associations worldwide recommend exercise and movement including various forms of tai chi and Qigong, Feldenkrais, and Alexander technique (Lam & Horstman, 2002) ; land, water, and chair-based aerobic exercises; bicycling; flexibility and strengthening exercises for use in the home; and weight training (Lorig & Fries, 2000) as self-management strategies for people with arthritis.
The evidence for exercise programs as effective therapies for arthritis is limited, but the positive effects of exercise on general health and physical function are well documented. Keysor (2003) , on the basis of a review of recent clinical trials, reported that "exerciseparticularly walking-increases muscle strength and aerobic capacity and reduces functional limitations" (p. 129). People with arthritis are not exempt from the training-related benefits of exercise (Cyarto, Moorhead, & Brown, 2004) . Regardless of arthritis, people who do resistance training become stronger (Maurer, Stern, Kinossian, Cook, & Schumacher, 1999) , and people who do aerobic exercise on a regular basis improve their cardiorespiratory capacity (de Jong et al., 2003) . Philbin, Groff, Ries, and Miller (1995) demonstrated that even in elderly people with very advanced and severe osteoarthritis, regular, tailored training programs led to improvements in cardiovascular fitness and muscle strength without exacerbation of arthritis symptoms.
Van den Ende, Vliet Vlieland, Munneke, and Hazes (1998) completed a systematic (Cochrane) review of the evidence for structured, aerobic exercise in treating RA. Only 4 of the 30 studies reviewed met both inclusion and methodological criteria, and because of the heterogeneity of outcome measures, the data could not be pooled. Van den Ende et al. concluded that dynamic exercise at 60% of maximal heart rate for 20 minutes twice per week for at least 6 weeks was effective in increasing aerobic capacity and muscle strength in people with RA. The evidence was inadequate to conclude whether such exercise programs had any detrimental effects on joint stability or radiological markers of RA progression or produced any improvements in functional ability. It is possible that people with RA who undertake regular, dynamic exercise may become more physically fit but may not necessarily demonstrate increased physical function.
A randomized, controlled clinical trial was conducted by de Jong et al. (2003) on the efficacy and safety of 2 years of high-intensity exercise training in 309 adults with RA. The 1.25-hour-long exercise program, undertaken twice each week, comprised warm-up and cool-down exercises as well as 20 minutes of stationary bicycle training, 20 minutes of circuit training, and 20 minutes of games such as badminton, volleyball, indoor soccer, or basketball. Participants in both the exercise and control groups were assessed at baseline and at 6-month intervals for functional ability, physical capacity (aerobic fitness, muscle strength), emotional status, radiographic progression of disease (Larsen score for large joints), and disease activity score (DAS) with four variables. After 2 years, 281 people remained in the study. The exercise group (n = 136) reported significantly better (p < .02) functional ability than the control group (n = 145) on the McMaster Toronto Arthritis Patient Preference Disability Questionnaire (MACTAR; Tugwell et al., 1987) but not on the Health Assessment Questionnaire (HAQ; Fries, Spitz, Kraines, & Holman, 1980) . The authors attributed this discrepancy between measures to the "HAQ's lack of sensitivity to change in exercise trials" (de Jong et al., p. 2421) . Significant improvements in aerobic fitness (p < .01) and emotional status (p < .01) were demonstrated in the exercise group, but declines in these variables in the control group contributed to these results. Muscle strength increased and DAS decreased gradually in both groups over time, and the groups did not differ significantly on these measures at the end of the study. Participants with more radiographic evidence of joint damage at baseline showed more progression in joint damage over time. This trend was more obvious in the exercise group, but the differences between groups were not statistically significant. Because participants without prosthetic joints were recruited for this study, it is likely that the sample represented people with RA with relatively low levels of joint damage. The authors offered a caution that until further research supported their findings, clinicians might prefer to tailor exercise programs that spare damaged joints.
Passive therapies: Manual therapy. People with arthritis use manual therapies (Ramsey et al., 2001; Rao et al., 2003; Rao et al., 1999) . Ramsey et al. (2001) , in an analysis of the use of alternative therapies by 124 older adults aged 55 to 75 years who had osteoarthritis, found that the most commonly used therapies were massage (57%) and chiropractic manipulation (21%). There is little evidence to support that manual therapies influence arthritis progression or symptoms. Advice to clients about when to use manual therapies and what types to use is based on clinical rather than experimental evidence (Australian Osteopathic Association, n.d.; Australian Physiotherapy Association, n.d.; Chiropractors' Association of Australia, n.d.; Kramer, 1999; Lam & Horstman, 2002; Lorig & Fries, 2000) . Many manual therapists consult with people who have arthritic diseases, receive referrals from rheumatologists, and consider the arthritic diseases to be within their field of practice. Professional associations representing manual therapists promote manual therapies for people with arthritic pain (Australian Physiotherapy Association, n.d.; Chiropractors' Association of Australia, n.d.), sometimes making claims of efficacy in the absence of evidence from clinical trials. Anecdotal evidence from years of continued client use suggests that some improvements in quality of life may be derived from alternative and complementary therapies. Arthritis foundations (Australia, United States, and United Kingdom) and other authorities, however, are reluctant to endorse manual therapies for arthritis because of the lack of scientific evidence demonstrating efficacy, safety, and cost-effectiveness (Kramer, 1999; Panush, 1997) . Astin (1998) compared three explanations for why Americans use complementary and alternative medicines: (a) dissatisfaction with conventional treatment, (b) a need to control their own health care, and (c) agreement with the philosophy and ideas of alternative therapies. He found that the most common reason people sought alternative health care was philosophical congruence. These therapies appealed ideologically to clients. Astin's results, interpreted alongside Rao et al.'s (1999) and Ramsey et al.'s (2001) reports that manual therapies are among the alternative therapies most commonly sought by people with arthritis, indicate that clients will continue to seek manual therapies for arthritis care regardless of the paucity of research demonstrating efficacy or effectiveness.
Measurement
Manual therapies and clinical exercise are intuitively logical therapies for arthritides because they are aimed at redressing the physical changes (e.g., joint restriction, muscle tightness) associated with these diseases. Joint range of motion and muscle tension can be measured with goniometry and electromyography, respectively, but these measures often mean little to clients. Reduced joint range of motion affects a person's life because it contributes to the impairment of mobility and dexterity, which may be experienced as physical and social disability. Sechrest, McKnight, and McKnight (1996) argued that clinical outcomes should be calibrated against "real life" measures to be made inherently meaningful to therapists and consumers. There is a need to test the effectiveness of physical and manual therapies for enhancing the physical, mental, and social functionality of people with arthritis, regardless of how these interventions perform on other measures.
METHOD: HOW IT WAS MEANT TO BE
This study was planned as a four-group comparison of the effects of manual therapies (massage or joint mobilization), warm-water exercise, and ordinary medical care on the quality of life of people with RA. The study collapsed because of the composite influences of mistakes in design, participant withdrawal, and incomplete data.
Recruitment and Eligibility
Adults previously diagnosed with RA were recruited via an invitational flyer mailed to 6,500 people with arthritis who subscribed to the Arthritis Victoria members' magazine. Arthritis Victoria (AV) is an Australia-based organization that promotes education and research about arthritis. To be eligible for this study, participants needed to be able to walk unassisted for 20 meters, climb in and out of a swimming pool safely, and undress to their underwear unaided. To complete the questionnaires, participants needed to be literate in English. Participants were excluded from this study if they (a) attended fewer than eight manual-therapy or exercise sessions or (b) were diagnosed during the study with disorders other than those attributable to RA. Participation in this study was voluntary, there were no costs or monetary inducements, and participants were free to withdraw from the study at any time. The Human Research Ethics Committee of Victoria University's Faculty of Human Development approved the study.
Measures
Three questionnaires assessing generic and disease-related physical and psychological function and pain were used to determine the influence of the exercise and manualtherapy programs on dimensions of health-related quality of life (HRQOL) and well-being. Questionnaires used were the Australian-New Zealand adaptation of the Medical Outcomes Study 36-Item Short Form Health Survey Version 1 (SF-36; Ware & Sherbourne, 1992) , the Short-Form McGill Pain Questionnaire (SF-MPQ; Melzack, 1987) , and the Arthritis Impact Measurement Scales: Version 2 (AIMS2; Meenan, Mason, Anderson, Guccione, & Kazis, 1992) . The Medical Outcomes Study Social Support Survey (MOS-SS; Sherbourne & Stewart, 1991) was used as a statistical control for the potential positive effect of an increased social support network associated with exercising in a group or attending consultations with a therapist. A medication-use self-report form was used to collect data to account for the effect of altered medication regimes and the influence of medication, particularly analgesics, on pain scores.
Safety
Before use with participants, standardized manual-therapy regimes (joint mobilization and massage) used in this study were reviewed by practitioners of relevant disciplines (i.e., manual therapists, rheumatologists, representatives from Arthritis Victoria) to determine that the procedures were (a) safe for use with people with rheumatoid arthritis and (b) not specific to any particular discipline. Before use with participants, manual-therapy regimes were modified according to feedback received from experts in the field.
Allocation to Interventions
Enrollment in the study was staggered. As participants volunteered, were deemed eligible, and consented to the study, they were randomly allocated to (a) warm-water exercise, (b) joint mobilization, (c) massage, or (d) usual care interventions. All participants remained in the care of their usual practitioners throughout this study. With participants' permission, medical practitioners (specialists and general practitioners) were notified of their clients' involvement in the study, provided with a copy of the information sheet distributed to participants, and invited to contact the researcher if they had any concerns or queries regarding the study. No existing care regimes (i.e., medication, exercise, alternative therapies) were altered during the study. Participants in the three intervention groups undertook adjunct therapies in addition to their usual care.
Procedures
All interventions were undertaken once a week for 10 consecutive weeks. All measures were recorded at week 1 before any therapy was administered (baseline) and repeated at weeks 5 and 9. Final measures were taken at week 9 instead of the last week of the 10-week program, because according to Petajan et al. (1996) , anticipation of the end of a regime of therapy and the associated removal of social support may negatively influence psychological aspects of health.
Therapeutic Interventions
All intervention sessions were 40 minutes in duration. The 10-week time frame was chosen for this study because that is the length of one Victorian school term, and AV offers warm-water exercise classes only during term time.
Manual therapies. All manual-therapy interventions were conducted at the Victoria University Osteopathic Medicine Clinic and provided by master's-level osteopathicmedicine students. Student therapists taking part in this study were enrolled in fourth-or fifth-year clinical practica as part of their full-time enrollment in the Master of Health Science (Osteopathy) program at Victoria University. Students met with research participants during the students' usual clinical shifts. Because of the interest in social support and other psychosocial factors influencing HRQOL, continuity of care was maintained as far as was reasonably possible, with the same students seeing the participants for most sessions.
Water-based exercise. Water-based exercise classes were conducted under the auspice of AV at various heated public and hospital swimming pools in suburban Melbourne. Participants contacted AV to enroll in established warm-water exercise classes. All classes comprised groups of 10 to 15 adults, were led by AV-trained adult volunteers, and met at the same time and place each week for 10 weeks.
Cost. Interventions were provided at no charge to participants. AV invoiced Victoria University for the warm-water exercise classes and was paid from doctoral research funds. Participants paid for their usual care as they did before the study. No participant was paid for involvement in the study or offered any inducement, other than free therapy, for participation.
RESULTS: THEN IT ALL WENT PEAR-SHAPED
As a doctoral research student, I became immersed in quantitative paradigms. I sought to grasp the complexities of multivariate statistics because my supervisor told me it was a requirement for completion of my PhD and that if I did not understand quantitative methods thoroughly, I really did not comprehend the foundations of an overwhelmingly quantitative discipline (medicine). In part, this study may have failed because of overreliance on the quantitative paradigm as opposed to a qualitative methodology.
Recruitment Difficulties
Initially, recruitment was planned through direct mailing to people with RA using a patient database from a large rheumatology practice, but changes to privacy legislation 2 enacted between the initial ethics application and commencing recruitment made this approach impossible. Patient addresses were classified as private information, and it was legislated to be illegal for this information to be released to a third party (Government of Victoria, 2000 Victoria, , 2001 .
Recruitment was conducted via public advertising. A response rate of 1% was anticipated. By distributing 6,500 flyers to people with arthritis via the AV members' magazine, it was expected that approximately 65 inquiries might lead to recruitment of approximately 60 participants, four groups of 15, providing statistical power of 80% in a one-way ANOVA model (Cohen, 1988) . To maximize recruitment, a staggered entry of participants into the project was allowed. Participants were linked into established water-exercise groups in their local area, and all manual-therapy interventions were one-on-one consultations, so fixed group start dates were not necessary. Despite these efforts, only 14 people with RA volunteered for the study.
Participant withdrawals. It is a standard proviso for the ethical conduct of clinical studies that participants are recruited voluntarily and are free to withdraw at any time. Three participants withdrew from the study (one each at weeks 4, 5, and 7), reporting that they had experienced worsening symptoms, particularly increased pain.
Inadequate sample size, missing data, and low power. Because of the small sample size in each group, which was further reduced by participant withdrawal, the intended data analyses were discarded. From a statistical point of view, the study failed because 3 of the initial 14 participants withdrew, 1 participant did not return the week-5 or week-9 questionnaires, and no additional potential subjects volunteered, making the sample size too small (n = 10) to achieve acceptable statistical power for any variables in the HRQOL domain.
Suspension of recruitment.
When the third participant withdrew from the study, citing worsening pain, my supervisor and I became concerned about possible harm to participants (i.e., disease flares) and decided that recruitment should be suspended, although recruitment was grossly incomplete and the residual sample size would be too small to return meaningful statistical data. I reported these concerns to the Victoria University Faculty of Human Development, Human Research Ethics Committee. The committee agreed that recruitment should cease and granted approval for me to conduct follow-up interviews with those individuals who withdrew from the study's manual-therapy group. There are inadequate data arising from this study to determine whether manual therapy has harmful effects on people with RA.
More Questions Than Answers: Follow-Up Study
Some of the questions raised by the failure of this study lent themselves to qualitative inquiry. To follow up this study, a previously uninvolved researcher interviewed participants who withdrew from the manual-therapy groups to gain an insight into their motivations for withdrawal. In particular, the interviewer explored participants' health loci of control and whether participants felt that manual therapy worsened their pain. From the transcripts of these interviews, I tried to ascertain whether participants withdrew from the study on the advice of other people such as their physicians or acted of their own volition.
Participants were resistant to viewing the original study as a failure, even if they had experienced worsening symptoms or had withdrawn from the study. One participant tried to brush aside her withdrawal with an explanation of going on a holiday. Deeper probing revealed that this participant experienced an arthritis flare severe enough to have her admitted to a hospital, and she withdrew from the original study on the recommendation of her rheumatologist. Even when invited to be critical, this participant was determined to say nothing negative about me or my coworkers and reported being highly satisfied with the professionalism of the study. She used descriptors such as warm, friendly, and nice when speaking about me and the osteopathy students and tended to blame herself or the arthritis for her worsening symptoms.
DISCUSSION AND REFLECTIONS
This study commenced with marginal group sizes, but it was expected that more participants would volunteer over time. Issues of low power would be addressed through the reporting of effect sizes rather than statistical significance. However, missing data further reduced the power of the study in that some participants omitted sections of the questionnaires, particularly the visual analogue scale for the SF-MPQ.
In terms of the ethical conduct of research, these statistical issues are smaller considerations than the issue of harm. Participants were not required to give any explanation for withdrawal from the study. That they chose to do so is useful because it highlights two important aspects of living with RA: (a) the priority given to pain and (b) the fluctuating symptoms of the disease.
Plausible Explanations and Lessons Learned
More than 2 decades ago, Kazis, Meenan, and Anderson (1983) documented the importance of pain as a key component of health status in people with rheumatic diseases. Kazis et al. used a regression model to explore the contributions of pain, physical disability, and psychological status as components in explaining physicians' and clients' assessments of health, medication use, and changes in health status, including pain, over time. They found that pain made a highly significant contribution to explaining both client and physician assessments of health status and that pain was the largest explanatory contribution to participant medication use. Using prospective data, Kazis et al. also demonstrated "that current pain, rather than current physical or psychological disability, is the best predictor of subsequent pain" (p. 1017). Pain is an important component in driving health-related behavior (e.g., medication use). With this understanding, it is not surprising that participants in the manual-therapy groups who experienced increased pain might (a) attribute their pain to the intervention and (b) seek to withdraw from the perceived painful stimuli.
RA is an episodic disease, and participants in the manual-therapy groups may have attributed their worsening pain to manual therapy when such pain increase might have occurred in any case. Although this is conjecture, the question of how much variability in pain scores is caused by an intervention and how much is background noise from the disease process could only be answered satisfactorily with larger sample sizes and participants' completing the study.
The ethical principle of primum non nocere (first, do no harm) has its roots in the Hippocratic Oath-"I will follow that system of regimen which, according to my ability and judgement, I consider for the benefit of my patients, and abstain from whatever is deleterious"-and is the first principle of ethical health care delivery. Consistent with this principle and for fear of causing harm, recruitment of participants ceased when there appeared to be a possible relationship between manual therapy and RA flares among participants.
The study design did not fully account for the episodic nature of rheumatoid arthritis. I assumed, based on the scientific literature, that RA is a relatively stable disease over periods of 5 or 6 years (Meenan, Kazis, & Anderson, 1988; Roche, Klestov, & Heim, 2003) . Inadequate weight was given to lay literature that advises people with RA to abstain from exercise or manual therapies during disease flares (Lam & Horstman, 2002) . Such lay literature is developed out of the experience of clinicians and people with arthritis and is a realworld account of what people with RA feel able and confident to do during disease peaks.
Personal Investment
Retrospectively, I can see that my own disease and career history subconsciously influenced my design of this study. I experience clinical symptoms and signs that satisfy the American College of Rheumatology criteria for the diagnosis of RA. Up to this time, I have experienced nonerosive disease with only mild disability during flares. I may have expected that my participants would be like me, overestimated what many people with RA feel able to do, and designed a study suited to either fairly healthy or very determined individuals.
Also, I am an osteopath and have both administered and received manual therapy. As a client, I find manual therapy pleasant, comforting, and therapeutic. My bias in favor of manual therapy led me to design a clinical trial that was somewhat prolonged. Because of the episodic and unpredictable nature of RA, a pilot study of simple pretest-posttest design during a short course (e.g., one or two sessions) of manual therapy may have been a more appropriate first study.
This study was the first of three that formed my PhD. Quantitative PhD dissertations in Australia usually consist of three or four conceptually linked studies. The failure of this study was distressing because I felt as though years of hard work were slipping through my fingers. I have a close friend who never completed his PhD after his research collapsed. I feel now that I have walked a mile in his shoes.
Most researchers have deep personal investments in their research. The pay, the publications, and the promotions may be rewarding, but the motivations to keep driving forward in times of difficulty are cast from deeper things (people). As this study collapsed, I feared not only losing my PhD but also letting down the people I love the most. The day I graduated from my first degree, my father forgot to bring his camera. He quipped that it did not matter because he would take lots of photos of me when I graduated with my "big, floppy hat" (i.e., doctoral hat). My mother was diagnosed with a rare form of arthritis (scleroderma) during my third undergraduate year. She died while I was in the planning stages of my doctorate. The drive to study arthritides as deeply as possible came from a need to make sense of her life, her death, and how I am like her.
My partner and my supervisor were supportive and kind. Nevertheless, deep down, I was afraid that their investments in me might be wasted if my PhD efforts failed along with this study. My supervisor's response, when I became brave enough to disclose this fear, was "That was never an issue from your supervisor's viewpoint, more a concern of a neurotic, overachieving student with good hair."
Superficial interpretations of past studies may have led me (willingly) astray. Meenan et al. (1988) used the Arthritis Impact Measurement Scales (AIMS) to assess the stability of health status in people with RA during a 5-year period and reported no clinically important deteriorations on any subscales. More than 100 people of the original cohort of 410 were lost in follow-up; thus, any clinically important deteriorations of RA in the people who withdrew from the Meenan study could not be determined. In those people completing the study, brief fluctuations in health status, such as flares, may have been overlooked because data were collected only at the beginning and the end of the 5-year period. Because the sample size was large, variance in health status scores because of a few participants having flares at either data collection point is likely to have been (a) small and (b) approximately equal in both data sets. On the basis of the data gathered, it was reasonable for Meenan et al. to conclude that RA may be "more stable than previously thought" (p. 1484), but that picture of stability over time belies the clinical flux experienced by people with RA.
In contrast, Lam and Horstman (2002) , in Overcoming Arthritis, a book for people with arthritides, wrote, It can be frustrating and depressing to cope with RA because it is so unpredictable and so painful. Symptoms can come and go without warning and vary from person to person. . . . Most people suffer through cycles of flares and remissions. (p. 18) Lam and Horstman also advised people with RA to reduce the difficulty of their exercise regimes during flares. They suggested that massage, and by implication, other manual therapies should be avoided during disease flares and that "hot, swollen joints should not be massaged" (p. 66). Despite the lack of scientific evidence, practice wisdom portends that massage or joint mobilization may aggravate symptoms during RA flares. Participants who withdrew from this study at times of increased pain may be considered to have acted with "common sense."
Possible Design Improvements
Because RA flares are unpredictable, modifications to the study design may not have altered the results. Regardless, it may have been prudent to attempt to recruit participants with relatively stable RA (e.g., people with a history of only one or two flares per year or people with nonerosive versions of the disease). It may also have been sensible to collect baseline data during a period equal to the intervention to demonstrate disease stability within individuals and provide adequate data for participants to be considered as their own controls.
The recruitment strategy for this study, a flyer in a magazine for people with arthritis, used a medium directed at the population yet yielded only 19 expressions of interest and 14 participants from a mailing of 6,500 flyers. Because small sample size and low statistical power were important factors contributing to the failure of this study, changes to study design that might further reduce the potential pool of available participants (e.g., recruiting only participants with nonerosive disease) do not appear feasible.
In the United Kingdom and Norway, large samples of people with RA have been recruited for clinical trials and longitudinal studies from central databases: the Norfolk Arthritis Register and the Oslo Rheumatoid Arthritis Register respectively (Brekke, Hjortdahl, & Kvien, 2001a , 2001b Harrison, Symmons, Barrett, & Silman, 1998) . The development of an Australian Rheumatoid Arthritis Database (ARAD) began during 2003 for the purpose of determining the incidence and prevalence of RA in Australia, but because of strict legislation governing the use of personal and health information, the ARAD is not available to researchers for participant recruitment (Government of Victoria, 2000 .
Before intervention with participants, the manual-therapy programs developed for use in this study were approved by a panel of experts including rheumatologists. Rheumatologists and general practitioners were informed of their patients' involvement in the study and invited to raise comments, queries, or concerns. No medical practitioner relayed to me an opinion that manual therapy should be avoided during RA flares. The absence of such a warning lent support to the planned intervention methodology.
Given the clear statement in the study information sheet that participants could withdraw at any time, it is possible that participants who developed flares were advised by their doctors to leave the study. Future studies of manual therapies in people with RA could use manual-therapy programs approved by rheumatologists for use during flares as well as remissions and clearly state as much in any study information.
CONCLUSION: MOVING ON
It is easy to draw the simple conclusions that this study might have succeeded if a larger, more homogenous group had been recruited, more baseline data were collected during a longer period, and the manual-therapy interventions were piloted during a short course of treatment. The logistics of such changes to research design are not always straightforward.
I chose to report this failed study to share my personal experience of the travails encountered in conducting a clinical trial. Because I am an osteopath and a person with RA as well as a researcher, the failure of this study presented considerable role conflicts for me. I had to consider the possibility that a therapy I practice and personally find useful might be harmful to the people I wish to serve. In response, I ceased recruitment of people with RA for future studies.
The reporting of failed studies is not common practice. Much more commonly, as Boman and Jevne (2000) The collapse of this study is a poignant example of how personal investment in research might blinker researchers from issues in study design. Quantitative studies have limitations, not least of all that researchers, focused on measuring that which is quantifiable in reliable and valid ways, might overlook things that are not well expressed in numbers (e.g., motivations, fears, expectations). I intend, consistent with the Australian National Health and Medical Research Council (NHMRC) guidelines for conducting research with consumers (NHMRC, 2002) , to take the advice of those who withdrew from this study and to use that counsel to improve the design of my future studies of manual therapies in people with RA. And a final note: I did get my PhD.
NOTE
1. This study was a part of Melainie Cameron's doctoral dissertation, conducted within the School of Human Movement, Recreation, and Performance at Victoria University. Melainie Cameron is also a member of Arthritis Victoria, which provided in-kind support for this study. The follow-up interview with the participant from the original study was a part of Rayne Murray's master's study, supervised by Melainie Cameron, conducted within the School of Health Science at Victoria University.
2. The Victorian Information Privacy Act 2000 came into effect September 1, 2002. This act covers the handling of all personal information except health information in the public sector in Victoria. The Victorian Health Records Act 2001 came into effect July 1, 2002, covering the handling of all personal information held by health service providers in the Victorian public sector (including universities) and also seeking to govern acts or practices in the Victorian private health sector.
